
GB2032738B        1 SPECIFICATION
concerned with apparatus for detecting the onset of such picture defects so
that appara- FM signal demodulator with defect detec-       tus for
substantially eliminating or significantly tion
reducing the annoying effects of such picture 5
70 defects can be activated. The present invention relates to defect detec-
As explained in U.S. Patent No. 4,001,496 tion apparatus suitable for use
in the playback  issued to Jon K. Clemens, et al., on January of a video
record employing an FM carrier      4, 1977, a variety of different causes
may recording format.                             lead to the production of
different ones of the 10   In U.S. Patent No. 3,842,194, issued to   75
annoying picture spots and streaks. Some of Jon K. Clemens on October 15,
1974 a video     the causes may be associated with defects in disc
recording/playback system is disclosed in  the record itself, which may
originate in vari- which recorded information appears in the      ous
stages associated with the record produc- form of geometric variations in
the bottom of  tion. Other causes may be associated with the 15 a spiral
groove in the surface of a disc sub-  80 condition encountered in a
particular playing strate covered by a conductive coating, with a  of a
given disc: e.g., due to stylus encounters dielectric layer overlying the
conductive coat-  with debris of various forms in various regions ing. A
playback stylus, including a conductive  of the disc groove, which may be
subject to electrode affixed to an insulating support, is  change with
successive plays of a disc. Other 20 received in the record groove. The
stylus   85 causes may be associated with the past his- electrode
cooperates with the disc coatings to  tory of use or abuse of the disc
being played, form a capacitance which varies, as the disc is  and involve
mechanical alterations of the disc rotated, in accordance with the groove
bottom  surface: e.g., scratches, chips or dents; or geometry variations
passing beneath the sty-   alterations of the disc surface, due for exam-
25 lus electrode. Appropriate circuitry, coupled to   90 pie, to the
effects of fingerprints on the disc. the stylus electrode, translates the
capacitance  Thus, there are myriad causes of differing variations to
electrical signal variations repre-  types which result in the defect
problem hav- sentative of the recorded information.        ing a high
degree of unpredictability, and In a desirable form of the above-described
varying from disc to disc, play to play, groove 30 capacitive video disc
system, the recorded  95 region to groove region, etc. information
comprises a carrier frequency       In the aforementioned Clemens, et al,
pa- modulated in accordance with video signals    tent it is recognized
that the defects are and appears in the form of successive groove
manifested as spurious alterations of the repe- bottom depth alternations
between maximum      tition rate of zero crossings (e.g., introducing 35
and minimum depths. In the use of this FM  100 extra zero crossings, or
missing zero cross- carrier recording format, FM detector appara-  ings) in
the recovered signal. The result of tus must be employed in the player to
obtain   extra zero crossings or missing zero crossings video signals from
the recovered FM signal.    appears as an abrupt change in frequency As
illustrated in U.S. Patent No.            toward and usually beyond one of
the devia- 40 4,038,686, issued to Alfred L. Baker on July   105 tion range
frequency limits associated with the 26, 1977 the FM detector in the player
may    recorded signal. This appears in the video comprise a zero-crossing
detector and a mo-    output signal of the FM detector filter as a nostable
multivibrator responsive thereto for  shift to an extreme white or black
level. More- providing an output pulse of a standard width  over, due to
the limited frequency response of 45 and amplitude in response to each
zero-cross-  110 the filter, the spurious shift (and subsequent ing of the
input signal. The output pulses are  return to normal) is stretched in time
relative applied to a low-pass filter having a passband  to the actual
duration of the spurious condi- substantially matching the recorded video
sig-  tion in the input FM signal. Additionally, nal bandwidth to develop
the desired video     ringing effects associated with reactive ele- 50
signals.                                   115 ments of the filter are
likely to persist in In operation of a video disc player of the
disturbing the output video signal for at least above-described type to
recover recorded vi-   a short period following termination of the deo
signals for image display purposes, a      spurious input signal condition.
problem observable in the displayed picture      The aforesaid Clemens, et
al. patent em- 55 (in the absence of suitable compensation) is    120 ploys
an approach to defect detection which is the intermittent appearance in
random loca-    based upon several well-grounded premises: tions of
disturbances in the form of white     (1) that the instantaneous carrier
frequency of and/or black spots and streaks supplanting     the FM signal
input to the player's FM detec- the appropriate picture information. These
pic-  tor is shifted by desired signal information 60 ture defects may vary
in length, thickness and   125 only within known, fixed limits (i.e., as
deter- persistence of appearance. While not destruc-  mined by the
deviation range employed in tive of the picture information as a whole, the
recording), wherefore shifts to frequencies be- intermittent appearance of
such picture de-    yond such limits are due not to desired signal fects
can be a source of considerable annoy-  information but to spurious,
defective signal 



65 ance to the viewer. The present invention is    130 development or
delivery conditions; (2) that    2
GB2032738B        2. essentially all of the noticeable, troublesome  filter
having a cutoff frequency well above the picture defects of the type here
discussed     highest recorded video signal frequency. For stem from input
signal defects that shift the  accuracy of the level comparison, the input
to apparent instantaneous carrier frequency well  the level comparators
appropriately includes 5 beyond the known deviation range limits.    70 the
DC component of the recovered video In the approach of the Clemens, et al.
signal. patent a first means coupled to the player's     A rise in the
voltage level at the output of FM demodulator develops an output impulse
the defect detector input filter to a level above when the instantaneous
frequency of the reco-  a high level comparator threshold, initiates a 10
vered signal exceeds a first threshold fre-  75 defect indication pulse in
the comparator out- quency beyond the upper limit of the intended  put; in
a representative FM format wherein deviation range; additional means
coupled to   video signal excursions in the "white" direc- the FM
demodulator develops an output im-      tion cause an increase in carrier
frequency, pulse when the instantaneous frequency of      this comparator
output is indicative of the 15 the recovered signal falls below a second
80 onset of a "white" defect in the displayed threshold frequency beneath
the lower limit of  image. A similar development of a "black" the intended
deviation range. The respective   defect indication pulse is provided by a
low output impulses are summed in an adder to      level comparator in
response to a shift to the form a defect indication signal, providing an
defect detector filter output level below the 20 indication of the
intervals occupied by those  85 low level comparator threshold. The
wideband input signal defects that engender the trouble-  response of the
defect detector input filter some picture defects previously discussed.
aids in the provision of an early indication of The defect indication
signal is used to control  the onset of the defect by the level compara-
switching of the player from a normal operat-  tors. 25 ing mode to a
defect compensation mode. In    90  In the above-described forms of defect
de- the latter mode, a delayed signal constituting  tectors, reliance is
placed on the analysis of information from a preceding image line is
zero crossings in the FM detector as the basis used, in substitution for
the current video   for determining when and if there has been an signal
output of the FM detector, to develop   occasion of a defect occurrence.
Basically 30 the player output signal. Because of the gen-    95 these
prior forms of defect detector comprised eral redundancy of information in
successive   either pulse discriminators with two channels, image lines,
the preceding line information    one for determining the occurrence of too
substitution serves to mask the defect occur-  long an interval between
pulses, correspond- rence, rendering it relatively unnoticeable to  ing to
a black defect, and the other channel 35 the image viewer. However, because
of the  100 for determining the occurrence of too short an limited
bandwidth of the video signal output   interval between pulses,
corresponding to a filter of the player's FM demodulator, the     white
defect (as in the Baker patent), or a termination of the signal disturbance
in the   single pulse counter with a separate averaging output of the
latter filter may be expected to  filter and two voltage threshold
comparators, 40 lag the termination of the associated input  105 as in the
Clemens patent. Although quite signal defect. In recognition of this lag
effect,  useful, these defect detectors are complex in there is associated
with the player mode       structure in that two timing channels or an
switching apparatus of the aforesaid Clemens,  additional filter and
threshold comparators et al. patent suitable means for effectively   must
be constructed. In addition, these detec- 45 "stretching" the effect of the
defect indication  1 10 tors are difficult to produce in integrated cir-
pulses so as to maintain the substitution mode  cuit form with the type of
precision desired for until the current signal output of the FM      the
application involved. detector filter is substantially free of the dis-  In
accordance with the present invention, a turbances that causes defective
image display.  system is described for detecting defects in 50   As
disclosed in the Clemens et al. patent, a   11 5 the recovered FM signal,
that is, detecting technique for the identification of input signal
occasions when the instantaneous frequency frequency departures from the
above-men-       (or equivalently, the time rate of change in tioned
threshold frequency boundaries relies   phase) of the recovered signal
departs from upon comparison of the instantaneous level of  the expected
frequency deviation range, 55 a video signal developed from an output of
120 which is easily and desirably constructed in the player's FM detector
with maximum and      integrated circuit form, yet rapidly senses minimum
levels closely related to the instanta-  those instances where it is
desirable to initiate neous video signal levels that are produced by
compensation measures. that FM detector in response to input signal
More specifically, in accordance with the 60 frequencies at the deviation
range limits.. The   125 present invention, apparatus is described for 



input to the level comparators is not the      use in a signal translating
system having a normally filtered video signal output of the FM  source of
carrier waves, the instantaneous detector used for image display purposes,
but  frequency of which is subject to variation over rather is an output
developed by a defect      a given deviation range of frequencies, and 65
detector input filter in the form of a low pass   130 which is subject to
occasions of defective    3
GB2032738B         3 operation when the apparent instantaneous      March
18, 1975. The recording format of the frequency of the carrier waves
departs from    disc subject to playback is such that the the given range.
A phase locked loop, having   recovered signal information includes a fre-
-    a phase detector and a voltage controlled     quency modulated picture
carrier, the instan- 5 oscillator is provided. The phase detector re-  70
taneous carrier frequency deviating within sponds to signals corresponding
to the carrier  fixed deviation range limits (e.g., 3.9-6.9 waves and to
the output signals of the oscilla-  MHz) in accordance with the amplitude
of a tor to provide an output signal which depends  composite video signal
occupying a band of upon the phase relationship of the signals
frequencies (e.g., 0-3 MHz) below the devia- 110 supplied thereto. The
oscillator input control  75 tion range, and representative of a succession
signal is derived from the phase detector      of color images to be
displayed. output signal and the oscillator output fre-     A bandpass
filter 12, having a pass band quency is thereby altered in a direction to
encompassing the picture carrier deviation maintain the relative phase
between the input  range and appropriate sidebands thereof, se- 15 signals
supplied to the phase detector within a   80 lectively passes the frequency
modulated pic- certain range of values. The parameters of     ture carrier
signal to a limiter 14 (serving the phase locked loop are adjusted so that
the     conventional purpose of removing or reducing loop will accurately
track the expected range  spurious amplitude modulation of the input of
frequency excursions of the carrier waves.   FM signal). The limiter output
is applied to a 20 The output signals from the oscillator and the    85
phase locked loop 16 comprising a phase signals' corresponding to the
carrier waves are  detector 18, a loop low pass filter 20 and a provided at
a defect detection means which     voltage controlled oscillator 22.
provides a defect indication signal when the     Phase detector 18 compares
the phase of relative phase between the signals applied     the signal
supplied by limiter 14 with the 25 thereto departs from a given range of
values  90 phase of the signal supplied by oscillator 22 (the departure
corresponding to the occasion   to provide an output signal to the loop
filter of a defect) and which provides a reference    20. The output signal
of the phase detector is level signal when the relative phase between
supplied to the voltage controlled oscillator 22 the signals applied
thereto is within the given  via loop filter 20 and is used to alter the 30
range of values.                             95 frequency of the oscillator
in a direction to In further accordance with an embodiment     maintain the
phase difference of the signals of the present invention, the output signal
applied to phase detector 18 within a certain from the phase detector is
provided at a        range of values, i.e., within a stable operating
system low pass filter for developing a signal,  condition. 35 related to
the carrer waves, which is in turn  100  As will be explained in greater
detail herein, provided to a utilization means. Means are     the output
signal from oscillator 22 is initially then provided for disabling the
signal path    set to be 90 degrees out of phase relative to between the
system low pass filter and the     the signal from limiter 14. The
arrangement utilization means in response to the defect    of phase locked
loop 16 is such that the loop 40 indication signal.
105 will be stable, that is, locked up, when the In' the drawings:
phase difference between the signals applied Figure 1 is a block diagram
representation   to the phase detector is within a range of plus of a
portion of the circuitry of a video disc  or minus 90 degress of the
initial setting for a player incorporating a defect detection system  total
stable range from 0 to 180 degrees 45 embodying principles of the present
invention;  110 when the initial phase difference is set at 90 Figure 2 is
a block diagram representation   degrees. When the phase difference falls
of the phase locked loop and defect detector   within the range of values
from 180 to 360 described in respect of Fig. 1;                degrees,'the
loop is out of lock and the signal Figures 3(a) to 3(h) are waveforms
illustrat-  supplied to the oscillator causes the oscillator 50 ing the
operation of the defect detector of Fig.  11 5 frequency to change until it
returns to the 2 when the incoming frequency falls below a    range of
values between 0 and 180 degrees given range; and   '
of phase difference. Figures 4(a) to 4(h) are waveforms illustrat-  The
signals from loop filter 20 are supplied ing the operation of the defect
detector of Fig.  to a system low pass filter 24. The passband 55 2 when
the incoming frequency rises above a   120 of filter 24 substantially
matches the band given range.                                   (e.g.,
0-3MHz) occupied by the recorded vi- 



In the video disc player apparatus of Fig. 1,  deo signal information a
recorded 'signal is recovered during playback  The circuits comprising
limiter 14, phase of a video disc by video disc pickup circuits  locked
loop 16 and low pass filter 24 form an 60 10.11lustratively, the video disc
pickup system   125 FM demodulator or detector providing a signal is of the
capacitive type previously described,  at an output terminal of filter 24
in the form and the structure and circuit arrangement of   of a composite
video signal corresponding to the video' disc pickup circuitry may be, for
the modulation of the input FM signal. Illus- example, as described in U.S.
Patent No.       tratively, the video signal information reco- 65
3,872,240, issued 'to D.J. Carlson, et al. on    130 vered from the disc
may comprise a compo-    4
GB2032738B        4 site color video signal encoded in a "buried  at
terminal C causes output terminal 0 to be subcarrier" format, as disclosed
in U.S. Pa-  electrically connected to terminal N of switch tent No.
3,872,498, issued on March 18,        26 whereby normal operation is
resumed. 1975 to Dalton H. Pritchard.                    Defect detector 34
is responsive to the 5   The signal provided by filter 24 is supplied    70
signals from limiter 14 and to the signals to the "normal signal" input
terminal N of    from voltage controlled oscillator 22. Detector electronic
defect switch 26. Switch 26 serves  34 analyzes the phase relationship
between the purpose of alternatively: (1) coupling the  the signals applied
thereto. Initially, the phase signal appearing at the signal input terminal
N  difference between the applied input signals is 10 to switch 26 output
terminal 0; or (2) cou-  75 set at 90 degrees. Detector 34 is such that a
pling the signal appearing at a "substitution"  fixed reference level
signal is supplied to terminal S to the switch output terminal 0.
generator 36 when the phase difference be- Switching between the respective
"normal"    tween the applied signals is within plus or and "substitution"
states is effected by con-  minus 90 degrees of the initial phase relation-
15 trol signals supplied to a control signal input  80 ship. That is, there
is a range from 0 degrees terminal C from apparatus to be subsequently  to
180 degrees of phase difference between described.
the signals applied to detector 34 over which Under normal operating
conditions, switch   detector 34 will put out a reference level 26 couples
the video signals appearing at     signal (e.g., 5 volts). 20 terminal N to
output terminal 0 for delivery to   85  When the phase difference of the
signals signal processing circuits 28, where the video  supplied to
detector 34 falls outside of the signals are processed to a form suitable
for  stable range, that is, when the phase differ- application to a
television receiver 30.      ence falls in the range of 180 to 360 de-
Television receiver 30 serves to display a   grees, the detector 34 puts
out a defect 25 succession of images representative of the  90 indication
signal in the form of a pulse which recorded signal information. However,
as pre-  extends over a time duration covering the viously discussed, at
randomly occurring inter-  time from when the detected phase difference
vals during the playback of a disc record,    first exceeded the stable
range until the time defects may appear in the input FM signal     when the
detected phase difference returned 30 which will affect the video signal
appearing at   95 to the stable range. terminal N of switch 26 in a manner
which       It will be seen that the defect indication would cause the
aforementioned black/white    pulse occurs under specified phase relation-
streak and spot type defects in the displayed  ships between a signal
related to the reco- image on receiver 30 if the receiver 30 re-   vered
carrier waves and a voltage controlled 35 mains responsive to the signals
at terminal N.  100 oscillator signal. The signal from limiter 14 To avoid
such picture defect display, the pla-  causes the phase difference to go
out of the yer of Fig. 1 incorporates a defect detection  stable range when
there is a significant rapid apparatus in accordance with the principles of
departure from the given deviation range of the present invention and a
defect compensa-  the FM carrier. The low pass loop filter 20 is 40 tion
apparatus. The compensation approach    105 such that it causes a certain
degree of inertia involves the use of: (1) a delayed version of  in the
loop response. Thus, although the the signals at terminal 0, via delay
element  oscillator is generally being controlled to track 32, for delivery
to terminal S of switch 26;  the limiter signal, the tracking will take
place (2) a defect detector 34, which will be de-   at a rate slower than
the changes occurring in 45 scribed in greater detail herein, serving to
110 the limiter output signal due to defects. develop a defect indication
signal when the     The bandwidth of system low pass filter 24 given
deviation range of the recovered carrier  is such that the filter imparts a
delay to the waves is exceeded; and (3) a switch control   signal passing
through filter 24. Typically, generator 36, responsive to the defect
indica-  filter 24 will cause a 200 to 400 n sec delay. 50 tion signal to
develop a switch control signal   115 This delay is sufficient for the
detection of a for application to terminal C of switch 26 to  defect in 34,
the generation of a switch control the switching state of switch 26. De-
control signal in 36 and, the switching from 



tails of a useful switching control generator for  the normal state to the
substitution state in the embodiment of Fig. 1 may be found in      switch
26 all before the signal defect reaches 55 U.S. Patent No. 3,909,518 issued
to Alfred    120 the N terminal of switch 26. L. Baker on September 30,
1975.                 Thus, the arrangement shown in Fig. 1 Typically,
delay element 32 may comprise a  forms an FM detector with signal defect
de- CCD delay line or a glass delay line providing  tection and
demonstrates a compensation a signal delay corresponding to a period at the
mode upon the detection of an occurrence of 60 line scanning frequency of
the video signal  125 a signal defect. The arrangement is such that display
system. The substituted delayed signal  a defect pulse is generated when at
least one is delivered to terminal 0 of switch 26 for the  cycle is added
or deleted when looking at the duration of a defect as indicated by the
signal  phase relationship of the signals supplied to delivered to terminal
C of switch 26. When    detector 34. In the zero crossing type FM 65 the
occurrence of the defect is over the signal  130 detectors mentioned
previously, a defect    5
GB 2 032 738B      5 would be indicated when a single crossover     with
the limiter 1 signal and provides a high pulse was out of position.
output when the applied signals are the same, In the present invention the
oscillator 22   i.e., both high or both low, and provides a will stay in
lock as long as the phase differ-  low output signal when the applied
signals are 5 ence between the limiter 14 output signal and   70 different,
i.e., one high, the other low. A the oscillator output signal is within
plus or  second phase detector signal 180 degrees out minus 90 degrees of
the initial 90 degree      of phase with the first is also provided. The
value. If the phase detector 18 senses a       phase detector output signal
resulting from phase difference beyond plus 90 degrees        the
comparison of the VCO 1 signal with the 10 from the initial 90 degree
difference, the   75 limiter 1 signal is shown in Figs. 3(c) and oscillator
will move to a new stable condition  4(c). The output signal from phase
detector very likely by adding at least one cycle. If the  18 is coupled to
low pass filter 20 (the phase sensed phase difference goes below minus 90
locked loop filter). Filter 20 has a relatively degrees from the initial 90
degree difference,  broad pass band, e.g., 0-6 MHz, as corn- 15 the
oscillator will very likely slip at least one  80 pared to the pass band of
the detector system whole cycle to return to a stable range of     filter,
e.g., 0-3 MHz. The output signals from phase difference values. This gain
or loss of a  filter 20 are coupled to VCO 22 and to cycle is considered a
defect and the defect    system filter 24. The output signals from detector
34 determines when a cycle has        system filter 24, which now represent
the 20 been added or dropped and provides a defect    85 detected FM signal
containing information indication pulse in the event of such an occur-
previously recorded on the video disc are rence.
provided to the defect switch 26 for further In Fig. 2, elements previously
referred to   processing. have the same numerical designations in the
VCO 22 responds to signals provided from 25 description which follows. In
the specific em-    90 the loop filter 20 in a manner which causes bodiment
of Fig. 2, limiter 14 is arranged to  the output frequency of the
oscillator signals limit the amplitude excursions of the FM sig-  to track
the frequency excursions of the input nal provided at the input thereof to
a degree  signals. As a result of the influence of the such that output
signals are generated which   loop filter 20, the tracking takes place at a
30 are substantially pulse train signals having  95 relatively slow rate as
compared to the fre- pulse widths related to the frequency of the   quency
of the limiter output signals. In order incoming signal. As the incoming FM
signal     not to complicate the waveform diagrams, the goes down in
frequency, the limiter output     VCO signals are shown as a relatively
constant signal pulse width increases. As the FM signal  frequency signal
in Figs. 3 and 4. 35 goes up in frequency, the limiter output signal  100
Initially, the first and second output signals pulse width is decreased.
Thus, the desired    of the VCO are set up to be, respectively, 90
deviation range on the FM signal can be        degrees out of phase with
the first and second translated into a range of pulse widths at the
limiter output signals. This is shown in Figs. limiter output.
3(a) and 3(b) and in Figs. 4(a) and 4(b). 40   In the embodiment shown in
Fig. 2, limiter   105  The VCO 1 signal and the limiter 1 signal 14 is
arranged to provide two complementary    are coupled to a first latch
circuit 42 in defect output pulse signals in response to the ap-
detector 34. Similarly, the VCO 2 signal and plied FM signal. The form of
limiter output    the limiter 2 signal are coupled to a second signal 2 is
identical to limiter output signal 1  latch circuit 44. Latch circuits 42
and 44 45 except that signal 2 is 180 degrees out of  110 comprise devices
which will sample the level phase with respect to signal 1. This feature is
of the applied limiter signal on positive going illustrated in Figs. 3(b)
and 3(a) and again in  transitions of the VCO signal and then holds Figs.
4(b) and 4(e).                          that level until the next sample is
taken at the 



Similarly, VCO 22 is arranged to provide a   next positive going transition
of the VCO 50 first and a second output pulse signal wherein  115 signal..
Latch circuits 42 and 44 may typically the two signals are identical except
for a 180  comprise D-type flip-flops which are generally degree phase
difference. VCO 22 has a var-     referred to as latching flip-flops. The
output able capacitor 40 coupled thereto which is     signal provided by
latch circuit42 is shown in used to wet an initial operating frequency for
Figs. 3(f) and 4(f) and the output signal from 55 the oscillator which sets
the initial phase dif-   120 latch 44 is shown in Figs. 3(g) and 4(g).
ference at [err]. Typical oscillator output wave-  The output signals from
latch circuits 42 forms are shown in Figs. 3(a) and 3(d) and      and 44
are combined in OR gate 46. Gate 46 again in Figs. 4(a) and 4(d).
operates such that when either or both of the The first and second output
signals from     applied input signals are high a high output 60 limiter 14
and the first and second oscillator    125 level is provided. When both
input signals are output signals are coupled to phase detector   at a low
level, the output signal is at a low 18. Phase detector 18 operates upon
the        level. Typical output signal waveforms for signals provided
thereto in the manner of an   gate 46 are shown in Figs. 3(h) and 4(h). The
exclusive NOR circuit. That is, phase detector  guide 46 output signal is
then coupled to a 65 18 compares, for example, the VCO 1 signal   130 level
translator 48 where the voltage level of    6
GB2032738B        6 the pulse is adjusted for compatibility with the  nal
substitution may be initiated prior to the switching control generator 36.
time the defect appears at the input terminal Referring now to Fig. 3, it
will be seen that  of the defect switch 26 and extended to a condition is
shown wherein the limiter 1   terminate at a time when all remnants of the
5 signal frequency has fallen to a value which is   70 defect have died
out. outside of the desired frequency deviation     Fig. 4 shows the
waveform patterns for the range and the limiter 1 signal contains fewer  FM
demodulator and defect detector when the pulses than expected within the
deviation    recovered signal includes frequencies which range. Again, the
VCO signals 1 and 2 are    rise above the desired deviation range. Under 10
shown as constant frequency signals even   75 these conditions the limiter
1 output signal during the out of lock condition, i.e, where  shows more
pulses than would be expected the phase detector 18 no longer provides the
when operating within the desired deviation 50 percent duty cyce signal to
the VCO 22.   range. Depending upon system parameters, the VCO      Again,
the VCO signals are not shown as 15 22 will start to hunt at some point in
time  80 changing during the out of lock condition for after the beginning
of an out of lock condi-  the purposes of clarity. But, it should be tion.
understood that at some point in time the The latch 1 signal of Fig. 3(f)
is developed  VCO will typically change its frequency under by sampling the
limiter 1 signal on positive  command of the phase detector signal until 20
transitions of the VCO 1 signal and then   85 the original 90 degree phase
relationship be- holding the sampled level until the next posi-  tween the
VCO output signal and the corre- tive transition of the VCO signal. Because
the  sponding limiter output signal is restored. sampling in latch 42 takes
place once per      Latch circuits 42 and 44 function as previ- VCO cycle,
the out of lock condition is not  ously described to generate the signals
shown 25 immediately sensed by latch 42. In the exam-   90 in Figs. 4(f)
and 4(g) respectively. These sig- ple shown, the first positive transition
of the  nals are combined in OR gate 46 to provide VCO 1 signal comes 270
degrees after the     the defect indication pulse shown in Fig. 4(b). out
of lock condition began.                   The overall result of the
operation of the Latch 44 is used to sample the limiter 2   system
described above is such that when the 30 signal on the positive transitions
of the VCO 2   95 frequency of the input signal is either too high signal.
In the example shown in Fig. 3, the  or too low, i.e., outside of the
desired devia- first response shown in the latch 2 signal   tion range,
such that the phase locked loop comes at about 90 degrees after the start
of  16 drops out of lock, the phase relationship the out of lock condition.
Since the two VCO  between the VCO output signal (e.g., output 35 signals
are 180 degrees out of phase with  100 signal 1) and the input signal
(e.g., limiter respect to each other, and since the VCO     signal 1) falls
outside of the 0 to 180 degree signals 1 and 2 are respectively initially
out of  range. When the phase difference between phase with the limiter 1
and 2 signals by 90  these two signals falls between 180 and 360 degrees,
there is a range of relative phase  degrees the sampling function of the
latch 40 values between the VCO signal and the limiter  105 circuits (e.g.,
circuit 42) provides a signal signal of plus and minus 90 degrees from the
indicating that the incoming signal contains a initial 90 degree value, or
a range of 180   defect and compensation, by substitution, degrees within
which the latch circuits will not  should be made. provide an output. That
is, with respect to    The system described herein may advanta- 



45 departures beyond the low end of the desired   110 geously be
constructed in integrated circuit frequency deviation range there is a
range of  form and is especially suitable for integration relative phase
values between the VCO signal  in form of an emitter-coupled-logic device.
In and the limiter signal which comprises a sta-  fact, the limiter 14,
phase detector 18, VCO ble state and no defect pulse initiation occurs.  22
and defect detector, 34 may all be inte- 50   When the out of lock
condition passes, i.e.,  11 5 grated on the same circuit chip to thereby
the incoming FM signal is within the desired  provide an efficient and
economical FM demo- deviation range, the positive transition sample
dulator with defect detection. at latch 42 causes the latch 1 signal to go
to a low level (see Figs. 3(a), 3(b) and 3(f)), but,  CLAIMS 55 the
positive sample at latch 44 comes 180    120  1. Apparatus for use in a
signal translating degrees later to return the latch 2 signal to a  system
including a source of carrier waves, low level (see Figs. 3(d), 3(e) and
3(g)).   the instantaneous frequency of said carrier The defect signal,
shown in Fig., 3(h),    waves being subject to variation over a given
covers the time period from the first high   deviation range, said source
being randomly 60 latch signal to the last latch signal to go low.   125
subject to occasions of defective operation Thus, the defect signal is not
necessarily coin-  during which the apparent instantaneous fre- cident with
the out of lock condition. The   quency of said carrier waves departs from
said defect pulse may be further operated upon in  given deviation range,
said apparatus compris- the switching control generator using pulse  ing:
65 stretching techniques so that the delayed sig-   130  a phase locked
loop having a phase detec-    6
GB2032738B         6 the pulse is adjusted for compatibility with the  nal
substitution may be initiated prior to the switching control generator 36.
time the defect appears at the input terminal Referring now to Fig. 3, it
will be seen that  of the defect switch 26 and extended to a condition is
shown wherein the limiter 1      terminate at a time when all remnants of
the 5 signal frequency has fallen to a value which is   70 defect have died
out.                 outside of the desired frequency deviation        Fig.
4 shows the waveform patterns for the range and the limiter 1 signal
contains fewer   FM demodulator and defect detector when the pulses than
expected within the deviation       recovered signal includes frequencies
which range. Again, the VCO signals 1 and 2 are      rise above the desired
deviation range. Under 1 0 shown as constant frequency signals even    75
these conditions the limiter 1 output signal during the out of lock
condition, i.e., where   shows more pulses than would be expected the phase
detector 18 no longer provides the    when operating within the desired
deviation 50 percent duty cycle signal to the VCO 22.     range. Depending
upon system parameters, the VCO         Again, the VCO signals are not
shown as 1 5 22 will start to hunt at some point in time  80 changing
during the out of lock condition for after the beginning of an out of lock
condi-   the purposes of clarity. But, it should be tion.
understood that at some point in time the The latch 1 signal of Fig. 3(f)
is developed  VCO will typically change its frequency under by sampling the
limiter 1 signal on positive    command of the phase detector signal until
20 transitions of the VCO 1 signal and then     85 the original 90 degree
phase relationship be- holding the sampled level until the next posi-
tween the VCO output signal and the corre- -    tive transition of the VCO
signal. Because the  sponding limiter output signal is restored. sampling
in latch 42 takes place once per         Latch circuits 42 and 44 function
as previ- VCO cycle, the out of lock condition is not     ously described
to generate the signals shown 25 immediately sensed by latch 42. In the
exam-    90 in Figs. 4(f) and 4(g) respectively. These sig- ple shown, the
first positive transition of the  nals are combined in OR gate 46 to
provide VCO 1 signal comes 270 degrees after the       the defect
indication pulse shown in Fig. 4(b). out of lock condition began.
The overall result of the operation of the Latch 44 is used to sample the
limiter 2      system described above is such that when the 30 signal on
the positive transitions of the VCO 2    95 frequency of the input signal
is either too high signal. In the example shown in Fig. 3, the     or too
low, i.e., outside of the desired devia- first response shown in the latch
2 signal     tion range, such that the phase locked loop comes at about 90
degrees after the start of    16 drops out of lock, the phase relationship
the out of lock condition. Since the two VCO    between the VCO output
signal (e.g., output 35 signals are 180 degrees out of phase with   100
signal 1) and the input signal (e.g., limiter respect to each other, and
since the VCO        signal 1) falls outside of the 0 to 180 degree signals
1 and 2 are respectively initially out of  range. When the phase difference
between phase with the limiter 1 and 2 signals by 90    these two signals
falls between 180 and 360 degrees, there is a range of relative phase
degrees the sampling function of the latch 40 values between the VCO signal
and the limiter  105 circuits (e.g., circuit 42) provides a signal 



signal of plus and minus 90 degrees from the    indicating that the
incoming signal contains a initial 90 degree value, or a range of 180
defect and compensation, by substitution, degrees within which the latch
circuits will not  should be made. provide an output. That is, with respect
to       The system described herein may advanta- 45 departures beyond the
low end of the desired   110 geously be constructed in integrated circuit
frequency deviation range there is a range of  form and is especially
suitable for integration relative phase values between the VCO signal    in
form of an emitter-coupled-logic device. In and the limiter signal which
comprises a sta-   fact, the limiter 14, phase detector 18, VCO ble state
and no defect pulse initiation occurs.  22 and defect detector 34 may all
be inte- 50   When the out of lock condition passes, i.e.,  11 5 grated on
the same circuit chip to thereby the incoming FM signal is within the
desired    provide an efficient and economical FM demo- deviation range,
the positive transition sample  dulator with defect detection. at latch 42
causes the latch 1 signal to go to a low level (see Figs. 3(a), 3(b) and
3(f)), but,  CLAIMS 55 the positive sample at latch 44 comes 180   120   1.
Apparatus for use in a signal translating degrees later to return the latch
2 signal to a  system including a source of carrier waves, low level (see
Figs. 3(d), 3(e) and 3(g)).      the instantaneous frequency of said
carrier The defect signal, shown in Fig., 3(h),       waves being subject
to variation over a given covers the time period from the first high
deviation range, said source being randomly 60 latch signal to the last
latch signal to go low.   125 subject to occasions of defective operation
Thus, the defect signal is not necessarily coin-  during which the apparent
instantaneous fre- cident with the out of lock condition. The      quency
of said carrier waves departs from said defect pulse may be further
operated upon in    given deviation range, said apparatus compris- the
switching control generator using pulse    ing: 65 stretching techniques so
that the delayed sig-   130   a phase locked loop having a phase detec-
*   C  L  M   S  * 7
GB2032738B         7 tor and a voltage controlled oscillator, said
signals for providing a defect indication pulse phase detector being
responsive to first sig-    signal only when the relative phase between
nals corresponding to said carrier waves and     said first pulse signals
and said oscillator to the output signals of said oscillator for     output
signal departs from a given range of 5 providing output signals dependent
upon the    70 values, said departure corresponding to an phase
relationship between the signals applied   occurrence of said occasions of
defective oper- thereto, said oscillator being responsive to     ation, and
otherwise substantially constant said phase detector output signals for
altering  reference level signal when the relative phase the frequency of
the oscillator output signals   between said first pulse signals and said
oscil- 10 in a direction to maintain the relative phase  75 lator output
signals is within said given range between said first signals and said
oscillator   of values; output signals within a certain range of va-
filter means responsive to signals corre- lues; and
sponding to said phase detector output pulse defect detection means
responsive to said      signals for providing a second signal, corre- 15
first signals and to said oscillator output sig-  80 sponding to said first
signal, to a utilization nals for providing a defect indication signal
means; and only when the relative phase between said          means
responsive to said defect indication first signals and said oscillator
output signals  signal for disabling the signal path between departs from a
given range of values, said       said filter means and said utilization
means. 20 departure corresponding to an occurrence of    85   6. Apparatus
according to Claim 5 wher- said occasions of defective operation, and
ein said certain range of values is within the otherwise providing a
substantially constant     limits of 0 to [err]. reference level signal
when the relative phase     7. Apparatus according to Claim 6 wher- between
said first signals and said oscillator   ein said given range of values is
within the 25 output signals is within said given range of   90 limits of
[err] [err]an angle less than or equal to values.
[err]. 2. Apparatus according to claim 1, wher-         8. Apparatus
according to any one of ein said certain range of values is within the
claims 5 to 7 wherein the defect detection limits of [err] to [err].
means comprises latching means responsive 30   3. Apparatus according to
Claim 2 wher-      95 to periodic variations in the oscillator output ein
said given range of values is within the     signal to periodically sample
the value of the limits of [err] + an angle equal to or less than   first
signals and to store an indication of the 90 .
sampled value for the period between succes- 4. Apparatus according to
Claim 3 further      sive ones of said variations, the defect indica- 35
comprising a limiter means responsive to said   100 tion and the reference
level being derived 



source of carrier waves for providing said first  from the stored
indication. signals.                                           9. Apparatus
according to claim 8, wher- 5. Apparatus for use in a signal translating
ein the limiter means is arranged to produce system including a source of
carrier waves,      first pulse signals and inverted first pulse 40 the
instantaneous frequency of said carrier  105 signals, the oscillator is
arranged to produce waves being subject to variation over a given    said
oscillator output signals and inverted os- deviation range, said source
being randomly      cillator output signals, and the defect detec- subject
to occasions of defective operation      tion means comprises a first latch
responsive during which the apparent instantaneous fre-     to the periodic
vatiation in the oscillator out- 45 quency of said carrier waves departs
from said  110 put signals to sample and store an indication given
deviation range, said apparatus compris-   of the value of the first pulse
signals, a ing:                                              second latch
responsive to a like periodic limiter means responsive to said source of
variation in the inverted oscillator output sig- carrier waves for
providing first pulse signals  nals, and means for deriving the defect
indica- 50 corresponding to said carrier waves;         115 tion signal
from both stored indications. a phase locked loop having a phase detec-
10. Apparatus according to claim 5 or 7 tor and a voltage controlled
oscillator, said      wherein said defect detection means com- phase
detector being responsive to said first    prises: first and second
circuits for respec- pulse signals and to the output signals of said
tively providing first and second defect pulses, 55 oscillator for
providing output pulse signals  120 each of said latch circuits being
responsive to dependent upon the phase relationship be-        said first
signals and to said oscillator output tween the signals applied thereto,
said. oscilla-  pulse signals; and summing means for summ- tor being
responsive to said phase detector      ing said first and second defect
pulses and for output pulse signals for altering the frequency  providing
said defect indication pulse signal in 60 of the oscillator output signals
in a direction to  125 -response thereto. maintain the relative phase
between said first     11. An apparatus for detecting defects pulse signals
and said oscillator output signals  substantially as hereinbefore described
with within a certain range of values; and            reference to Fig. 1
or to Figs. 1 and 2. defect detection means responsive to said        12. A
video disc player for reproducing 65 first pulse signals and to said
oscillator output  130 information recorded as a frequency modu-     8
GB 2 032 738B
8 . lated signal on a video disc, comprising means including apparatus
according to any preceding claim for deriving the signal from such a disc
and demodulating the de- 5  rived signal and for providing a defect indica-
tion signal, signal processing means for deriv- ing from the demodulated
signal a signal suitable for a television receiver, a delay line for
delaying the demodulated signal by a 10 preset delay time, and means
responsive to the defect indication signal to supply the delayed
demodulated signal processing means and responsive to the reference level
to supply the undelayed demodulated signal to the de- 1 5 lay means and to
the signal processing means. 13. A video disc player substantially as
hereinbefore described with reference to the accompanying drawings. Printed
for Her Majesty's Stationery Office by Burge s & Son (Abingdon) Ltd-1982.
Published at The Patent Office, 25 Southampton Buildings, London, WC2A 1AY,
from which copies may be obtained.    


